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(54) LACRIMAL FLUID-SECRETION PROMOTER 
(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a new lacrimal fluid-secretion promoter for 
promoting secretion of lacrimal fluid and effective to a disease caused by shortage of 
the secretion of the lacrimal fluid, such as dry eye by using a ligand of a corticotrophin 
hormone-releasing hormone receptor as an active ingredient. 

SOLUTION: This lacrimal fluid-secretion promoter contains a ligand of a 
corticotrophin hormone-releasing hormone receptor (a CRH receptor). The ligand of 



the CRH receptor is preferably a CRH analogue, more preferably the human CRH of 
the formula. The CRH analogue is readily obtained by a peptide synthetic method or a 
gene recombinant method. An administration form of the objective promoter is 
preferably an eye drop or an injection when the CRH receptor ligand is a peptide. 
When the CRH receptor is used as the injection, the active ingredient is usually 
included so as to be 0.001 -1wt.% in physiological saline. When the CRH receptor is 
used as the eye drop, a buffer substance, an isotonizing agent, etc., are added to the 
solution obtained by dissolving 0.001 -1wt.% active ingredient in water. Generally, the 
divided dose of the active ingredient is 1.5jU g/kg body weight. 

CLAIMS 



[Claim(s)] 

[Claim 1]A lacrimation accelerator containing ligand of a corticotropin releasing 
hormone receptor as an active principle. 

[Claim 2]The lacrimation accelerator according to claim 1 whose ligand of a 
corticotropin releasing hormone receptor is a CRH analog. 

[Claim 3]The lacrimation accelerator according to claim 2 with which a corticotropin 
releasing hormone analog is expressed according to an amino acid sequence shown in 
the array number 1. 

[Claim 4]The lacrimation accelerator according to claim 2 with which a corticotropin 
releasing hormone analog is expressed according to an amino acid sequence shown in 
the array number 2. 

[Claim 5]The lacrimation accelerator according to any one of claims 1 to 4 being 
prevention and/or a treating agent of either dry eye, drying keratitis and 
xerophthalmia. 

[Claim 6]The lacrimation accelerator according to any one of claims 1 to 5 being 
ophthalmic solutions, injections, or an ointment. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the lacrimation accelerator which 
makes ligand of a corticotropin releasing hormone receptor an active principle. 
[0002] 



[Description of the Prior Art]Now, many global people worry about the disease 
resulting from the shortage of tear fluid diagnosed as dry eye, xerophthalmia, drying 
keratitis, etc. It is supposed that it is one of the big causes of these diseases the 
autoimmune disorder called Sjogren's syndrome. 

The possibility of the therapy from this viewpoint is examined (the ophthalmology 
appropriate for ****, 1 1 (8), 1 187 - 1994 [ 1 195 or ]). 

It is reported to the xerophthalmia of shoe grain syndrome that anetholtrithion 
promotes lacrimation (diagnosis, a new drug, the 26th volume, No. 1 1, 105 - 1989 [ 127 
or ]). It is reported that instillation of vitamin A is also effective in dry eye (the 
ophthalmology appropriate for ****, 10 (10), 1685 - 1993 [ 1686 or ]). 
[0003]Thus, although various drugs to the disease resulting from the shortage of tear 
fluid of dry eye etc. are examined, the actual condition is that what should be satisfied 
is not found out. On the other hand, corticotropin releasing hormone (Corticotropin 
Releasing Hormone; this may be called "CRH" for short below) is polypeptide which is 
also called corticotrophin-releasing factor (CRF) and consists of 41 amino acid. 
It is hormone which is secreted from hypothalamus, acts on anterior pituitary, and 
promotes composition and secretion of ACTH (adrenocorticotropic), 
the primary structure will not be isolated and determined without Vale and others 
from a sheep — (Vale W, et al., Science, 213, 1394-1397 (1981)) — by Shibahara and 
others further. Structure of hCRH where seven amino acid differed from a sheep was 
clarified (Shibahara S, et al., EMBO J., 2,775 -779 (1883)). The clinical approach has 
been advanced [ of fundamental / the ] by the researcher of after that many. 
[0004]Especially CRH has the direct and specific stimulation of Homo sapiens 
hypophysis ACTH secretion by these examination. 

it is checked that it is useful as an epoch-making diagnostic drug which can judge the 
ACTH stimulant, i.e., the hypothalamic lesion, and hypophysis lesion in a hypophysis 
level (Endocrine J. and 40 (5).) References, such as 571-579 (1993), said 581-589 
(1993), and the 597-606 (1993). 

[0005] 

[Problem(s) to be Solved by the Invention]An object of this invention is to provide the 
new drugs to the disease resulting from shortage of lacrimation, such as dry eye. 
[0006] 

[Means for Solving the Problem]As a result of repeating research wholeheartedly 
about development of a more outstanding lacrimation accelerator, this invention 
persons find out that CRH works precipitative to lacrimation, and came to complete 



this invention. That is, this invention is a lacrimation accelerator containing ligand of a 
CRH receptor as an active principle. 

[0007]According to the desirable mode of this invention. The above-mentioned 
lacrimation accelerator whose ligand of a CRH receptor is a CRH analog; The 
above-mentioned lacrimation accelerator; dry eye expressed with an amino acid 
sequence the above-mentioned lacrimation accelerator;CRH analog expressed with 
an amino acid sequence a CRH analog is indicated to be to the array number 1 is 
indicated to be to the array number 2, The above-mentioned lacrimation accelerator 
which is prevention and/or a treating agent of either drying keratitis and 
xerophthalmia; the above-mentioned lacrimation accelerator which is ophthalmic 
solutions, injections, or an ointment is provided. 
[0008] 

[Embodiment of the Invention] Hereafter, it explains to details per this invention. The 
lacrimation accelerator of this invention contains the ligand of a CRH receptor as an 
active principle. The ligand of a CRH receptor means the substance which has specific 
compatibility or binding affinity in a CRH receptor. 

[0009]As an active principle of tear fluid part ******** of this invention, it is the 
ligand of the above-mentioned CRH receptor, and works precipitative to lacrimation, 
and any substances can be used if it can approve physiologically and 
pharmacologically. In the ligand of these CRH(s) receptor, as an active principle of the 
lacrimation accelerator of this invention, A CRH analog is preferred, especially, the 
sheep CRH (U.S. Pat. No. 4,415,558 gazette) shown in hCRH (JP,59-199662,A) shown 
in the array number 1 of the after-mentioned array table or the array number 2 is 
more preferred, and hCRH is the most preferred. 

[0010]The amino acid sequence of CRH in which a CRH analog originates in the sheep 
CRH or other substances of hCRH of the array number 1, and the array number 2, etc. 
here, 1 or some amino acid residue replace to those amino acid sequences, It is the 
combination amino acid sequence which deletion, the change object amino acid 
sequence inserted or embellished, CRH and a change object amino acid sequence, 
cytotoxin, etc. combined, and the substance which has specific compatibility or 
binding affinity in a CRH receptor is meant. Specifically JP,59-199662,A, 
JP,59-206342,A, Patent Publication Showa No. 502396 [61 to ], Patent Publication 
Showa No. 502396 [ 61 to ], Patent Publication Heisei No. 501616 [ five to ], Patent 
Publication Heisei No. 501858 [ three to ], Patent Publication Heisei No. 505821 [ five 
to ], Patent Publication Heisei No. 508871 [ five to ], Patent Publication Heisei No. 
502336 [ five to ], U.S. Pat. No. 4,415,558. And a combination amino acid sequence 



with cytotoxics, such as gelonin (gelonin) of a statement and the ricin A (ricinA), can 
be mentioned to CRH indicated in the U.S. Pat No. 5,439,885 gazette etc., its change 
object amino acid sequence, and U.S. Pat. No. 5,132,1 11. 

[0011]The CRH analog used by this invention can be easily manufactured in itself 
which is indicated in the above-mentioned gazette etc. by the method according to 
the known peptide synthesis method or it which is usually used, or the modifying-gene 
method. Although it is indicated in the above-mentioned gazette that a CRH analog 
has the promotion of secretion of ACTH, a blood pressure fell operation, etc., it works 
in it precipitative to lacrimation, and neither any statement nor suggestion is carried 
out to it about it being useful as a lacrimation accelerator. 

[0012]Since the lacrimation accelerator concerning this invention promotes secretion 
of tear fluid, without being accompanied by eye stimulus, it is effective in the 
prevention of many diseases and condition and the therapy for which promotion of 
lacrimation, such as dry eye, drying keratitis, and xerophthalmia, and protection of a 
cornea are needed. The lacrimation accelerator concerning this invention is 
prescribed for the patient as injections, ophthalmic solutions, an ointment, or an oral 
agent In these dosage forms, when CRH receptor ligand is peptide, ophthalmic 
solutions or injections are preferred. 

[0013]In the case of an oral agent, it can be made into the arbitrary pharmaceutical 
forms of daily use of a tablet, a capsule, powder material, liquids and solutions, elixirs, 
etc. For example, in the case of a capsule, a capsule usual gelatin type is used. In the 
case of a tablet and powder material, various adjuvants regularly used with 
pharmaceutical preparation can be blended. These capsules, a tablet and powder 
material usually contain 25 to 90% of the weight of the active principle preferably five 
to 95% of the weight 

[0014]In the case of liquids and solutions, the various natural product origins, such as 
water, a mineral oil, soybean oil, peanut oil, sesame oil, propylene glycol, and a 
polyethylene glycol, or a composite fluid is used. Especially when considering it as 
liquids and solutions using water, it is preferred to use basic amino acid, such as 
arginine, lysine, and histidine, as an adjuvant (refer to JP,4-108737,A). 
[0015]What is necessary is just to make a physiological saline in the case of injections, 
usually contain an active principle so that it may become 0.001 to 1 % of the weight 
What is necessary is just to add suitably various kinds of adjuvants of daily use of a 
buffer, an isotonizing agent, an antiseptic, a viscous agent, etc. what was dissolved in 
water so that an active principle might be 0.001 to 1 % of the weight in the case of 
ophthalmic solutions. 



[0016]As a buffer, a phosphoric acid buffer, a boric acid buffer, a citrate buffer, a 
tartaric acid buffer, an acetate buffer, amino acid, etc. are used, for example. As an 
isotonizing agent, salts, such as a polyhydric alcohol class of sugars, such as sorbitol, 
glucose, and mannitol, glycerin, propylene glycol, etc. and sodium chloride, etc. are 
used, for example. 

[0017]As an antiseptic, for example Quarternary ammonium salt, such as a 
benzalkonium chloride and benzethonium chloride, P-hydroxybenzoate esters, such as 
methyl parahydroxybenzoate and ethyl p-hydroxybenzoate, benzyl alcohol, phenethyl 
alcohol, sorbic acid and those salts, a thimerosal, chlorobutanol, etc. are used. 
[0018]As a viscous agent, hydroxyethyl cellulose, hydroxypropylcellulose, methyl 
cellulose, hydroxypropylmethylcellulose, carboxymethyl cellulose, those salts, etc. are 
used, for example. It blends with suitable bases, such as vaseline, so that an active 
principle may be 0.001 to 1 % of the weight, it mixes with them uniformly, and further, if 
needed, in the case of an ointment, a preservative, stabilizer, and other suitable 
additive agents are added, and it is prepared. 

[0019]Although the dose of the lacrimation accelerator concerning this invention is 

changed with the severity of a patients age, weight, condition, and a disease, etc. and 

it should be eventually determined by the clinician, generally about 1.5microg/kg 

weight / time administration is carried out as an active principle. 

[0020] 

[Example] 

The influence of the lacrimation on a CRH solution was examined using the male 
Japan rabbit with example 1 weight of about 2 kg. It dissolved (pH 7.5) and the CRH 
(Mitsubishi Chemical recombination hCRH) solution was used so that it might become 
0.01% of the weight to a physiological saline. 

[0021]After doing 30microeach I instillation of oxybuprocaine hydrochloride (Santan 
Pharmaceutical) twice at intervals of 3 minutes 0.4% and absorbing the moisture in the 
saccus conjunctivae in water absorption paper 3 minutes afterward to the eye of eight 
rabbits, the CRH solution was carried out 0.01% at the one eye, and 50microl 
instillation of a physiological saline was done at the fellow eye, respectively. The 
moisture in the saccus conjunctivae was again absorbed in water absorption paper 3 
minutes after instillation, and also the strip-of-paper-like filter paper with a size of 
5x30 mm was inserted between the palpebra inferior and a bulbar conjunctiva 10 
minutes and 20 minutes afterward, tear fluid was extracted, and the weight was 
measured. As a result, as for the amount of tear fluid 10 minutes after instillation, the 
physiological saline group of a 0.01 %CRH solution group is 7.3**0.4 mg to 4.6**0.6 mg. 



As for the amount of tear fluid 20 minutes after after instillation, the significant 
increase was seen by the amount of tear fluid of the CRH solution instillation group as 
compared with the control group in which a 0.01 %CRH solution group is 8.5**0.9 mg, 
and the physiological saline group applied eyewash in the physiological saline to 
6.7**0.5 mg. 

The remarkable action which shows the eye stimulativeness of administration drugs, 

such as a closed eye and wink, after instillation was not accepted. 

[0022] 

[Effect of the Invention]The drugs of this invention have the operation which 
promotes lacrimation without being accompanied by eye stimulus. 
It is useful as prevention and/or the treating agent of the disease resulting from 
shortage of lacrimation, such as dry eye. 

[Array table] 

Array number :. The length of 1 arrangement :. Mold of 41 arrangement :. The number 
of amino acid chains :. Single-strand topology :. Homo sapiens arrangement kind [ of 
straight-chain-shape arrangement ]: — peptide origin: — living thing name:. Ser Glu 
Glu Pro Pro He Ser Leu Asp Leu Thr Phe His Leu Leu Arg 1 5 10 15 Glu Val Leu Glu 
Met Ala Arg Ala Glu Gin Leu Ala Gin Gin Ala His 20 25 30 Ser Asn Arg Lys Leu Met 
Glu He He 35 40[Array table] 

Array number :. The length of 2 arrangement :. Mold of 41 arrangement :. The number 
of amino acid chains :. Single-strand topology :. sheep arrangement kind [ of 
straight-chain-shape arrangement ]: — peptide origin: — living thing name:. Ser Glu 
Glu Pro Prolle Ser Leu Asp Leu Thr Phe His Leu Leu Arg 1 5 10 15 Glu Val Leu Glu 
Met Thr Lys Ala Asp Gin Leu Ala Gin Gin Ala His 20 25 30 Ser Asn Arg Lys Leu Leu 
Asp He Ala 35 40 
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